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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the conductive paste constituent used for a ceramic multilayer substrate. 
[0002] 

[Description of the Prior Art] If conductive paste was conventionally filled up with and calcinated in the beer hall established in 
the multilayer substrate which carries out the laminating of the paste or green sheet of an insulating material, and calcinates it on 
the alumina substrate after baking, or the alumina substrate, in order that this conductive paste might contract, there was a defect 
that a hole was made in a beer hall and a beer hall was disconnected. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned technical problem, and it aims at offering 
the conductive paste for manufacturing the beer hall which fills up the beer hall of a ceramic substrate and has good restoration 
nature. 
[0004] 

[Means for Solving the Problem] This invention offers a conductive paste constituent with which it is made that the 
above-mentioned technical problem should be solved, and a mineral constituent consists of copper powder 80-99.5, the 
refractories fillers 0.5-20, glass powder 0-10, and oxidizers 0-10 by weight % display. 

[0005] A conductive paste constituent of this invention consists of a mineral constituent and an organic binder component. The 
mineral constituent presentation is the additive of copper (Cu), a filler, and others, and is the following presentations. 
[0006] 

Copper powder 80 - 99.5-% of the weight refractories filler 0.5 - 20-% of the weight glass powder 0 - 10-% of the weight 
oxidizer 0 - 10 % of the weight [0007] As for this copper, it is desirable that it is 80 - 99.5 % of the weight in order to contain as 
powder and to attain good electrical conductivity, and it is 85 - 99.0 % of the weight desirably, and is 90 - 99.0 % of the weight 
especially desirably. It is desirable that it is 0.2-5.0 microns as a powdered particle size. 

[0008] This refractories filler has an effect which prevents a paste with which pressed down burning shrinkage of a conductor 
and a beer hall was filled up contracting, and restoration nature falling, and an alumina (aluminum 203), a zirconia (Zr02), 
zircon (ZrSi04), and a silica (Si02) are desirable, and an alumina desirably, if [ than 20 % of the weight ] more [ a substantial 
effect is weak when there are few the additions than 0.5 % of the weight, and ] - a conductor - since a property is spoiled, it is 
desirable that it is 0.5 - 20 % of the weight, it is 1.0 - 15 % of the weight desirably, and is 2.0 - 10 % of the weight especially 
desirably. It is desirable that it is 0. 1-5.0 microns as the particle size. 

[0009] In addition, the addition has within the limits of 0 - 10% of the weight of a mineral constituent desirable at this whole 
oxide, using oxides, such as Bi 203, Ce02, and PbO, a kind or simultaneous [ two or more sorts ] as an oxidizer for organic 
binder decomposition. Electric resistance of a conductor increases that it is 10 % of the weight or more, and it is not desirable. 
These are used as powder and it is not desirable that it is 0.1-5.0 microns as the particle size. 

[0010] Furthermore, the addition has 0 - 10% of the weight of the desirable range of a mineral constituent using glass powder for 
considering as sintering precise as an another kind additive. It increases [ electric resistance of a conductor ] that it is 10 % of the 
weight or more and is not desirable. It is desirable that it is 0. 1-5.0 microns as a powdered particle size. In addition, glass powder 
shall show amorphous glass and/or glass ceramics. 

[001 1] As a resinous principle, general things, such as ethyl cellulose, acrylic resin, and vinyl acetate system resin, can be used 
for an organic binder component concerning this invention. As a solvent, general things, such as a terpineol, butyl carbitol, and 
butyl carbitol acetate, can be used. 
[0012] 

[Example] The alumina substrate after baking with a thickness [ with the through hole of the diameter of 0.25mm ] of 0.635mm 
was prepared for the beginning. Subsequently, the glass powder shown in the upper case of a table 1 was manufactured with the 
conventional method. Subsequently, the filler and the above-mentioned glass powder which are shown in the lower berth of this 
table were mixed, and the constituent was obtained. 

[0013] Subsequently, after having added poly vinyl butyral as an organic binder, having added toluene and alcohol as a dioctyl 
phthalate and a polyethylene glycol, and a solvent as a plasticizer to this, kneading to it and using a paste with a viscosity of 
10,000-30,000cps as the sheet of about 0.2mm thickness, it dried at 60-80 degrees C for about 2 hours, and the green sheet for 
insulating materials was obtained. 
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[0014] Subsequently, about the conductive paste presentation of the sample numbers 1-20 shown in a table 2, a table 3, and a 
table 4, it mixed about solid content first and the constituent was obtained. Subsequently, to this, ethyl cellulose and the organic 
vehicle which consists of alpha-terpineol as a solvent were added and kneaded as an organic binder, and conductive paste with a 
viscosity of 100,000-300,000cps was obtained. 

[0015] The through hole section of said alumina substrate was filled up with this conductive paste by screen-stencil, and the beer 
hall was made, further ~ these alumina substrate both sides — this beer hall restoration section — the copper conductor pattern 
was formed by screen-stencil so that a conductor might be touched. 

[00 1 6] This green sheet was stuck on said alumina substrate both sides so that the through hole of the diameter of 0.2mm might 
be beforehand formed in said green sheet and the copper conductor pattern and this through hole of said alumina substrate both 
sides might furthermore lap with it, respectively. 

[0017] further ~ copper - screen-stencil of a conductor performed restoration of this through hole, and pattern formation on the 
upper surface of a green sheet. Thermocompression bonding of this was carried out by 70 degrees C and 100kg/cm2. 
Subsequently, this substrate was calcinated for 900 degrees C of maximum temperatures, and 900-degree C maintenance time 
amount 10 minutes in the nitrogen-gas-atmosphere mind of 5 ppm of oxygen densities, and the flow rate of 201. / rnin, and the 
ceramic multilayer substrate was manufactured. The above-mentioned beer hall of this ceramic multilayer substrate was made 
into a total of 2000 pieces. 

[0018] The ceramic multilayer substrate manufactured by the existence (the best rank (A) - minimum rank (D)) of the crater on 
the front face of a substrate by appearance viewing, the continuity check of the beer hall section, and the continuity check after a 
thermo cycle about the conductor with which the alumina substrate beer hall section of this ceramic multilayer substrate was 
filled up was evaluated. 

[0019] The test condition of a thermo cycle displayed the open-circuit number in a total of a 1000 cycle deed and 2000 beer halls 
(except for what was already disconnected before the thermo cycle) by making for [ -55 degrees C - +125 degrees-C ] 30 minutes 
each into 1 cycle. In addition, the sample numbers 16-20 of a table 4 are the examples of a comparison, and make weight % the 
unit of each presentation of a table 1 - a table 4. 
[0020] 
[A table 1] 



,1 ' 

# 


S i 0 2 


4 3 




Al, O, 


5 


X 


CaO 


5 


& 


BaO 


2 7 


A 


ZnO 


1 5 




B 2 O a 


5 


ft 


T)V* + 


3 8 


f& 


CeO a 


2 






6 0 



[0021] 
[A table 2] 







i 


2 


3 


4 


5 


6 


7 


8 






90 


80 


85 


92 


88 


91 


95 


99.5 


r 




8 


18 




5 






2 


0.5 


X 








14 




2 


6 


1 




h 




















m 


BU0 1 4CeQ a 4Pb0 


2 


2 


1 


3 




3 


2 
















10 












A 


A 


A 


A 


A 


A 


A 


B 






0 


5 


3 


0 


9 


0 


0 


0 






















iff 




0 


0 


0 


0 


0 


1 


0 


2 























[0022] 
[A table 3] 



2of3 



1/20/04 5:54 PM 



" ' http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 





J S S J Vvs f J 


9 


1 0 


1 1 


1 2 


1 3 


1 4 


1 5 






83 


30 


85 


97 


99 


97 


82 


1 


V lb - -f- 






3 




0.5 




7 


X 




17 


2 


10 






1 


1 


h 


/ico+i'U;*! 
















IP 


RuO«+Cefr, +PhO 




2 


2 


1 


0.5 


2 


10 


& 


#?x 








1 












A 


A 


A 


B 


C 


B 


A 


f¥ 




8 


0 


4 


0 


3 


2 


5 






0 


0 


0 


3 


8 


5 


0 



[0023] 
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[0024] 

[Effect of the Invention] the copper which can prevent an open circuit of a beer hall, and the surrounding crater of a beer hall, 
and moreover realizes cheapness and low resistance with highly precise dimensional accuracy at the time of baking since there is 
little contraction of this conductive paste when a beer hall is filled up with the conductive paste concerning this invention - 
manufacture of the multilayer substrate by the conductor is attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A conductive paste constituent with which a mineral constituent consists of copper powder 80-99.5, refractories fillers 
0.5-20, glass powder 0-10, and oxidizers 0-10 by weight % display. 

[Claim 2] A ceramic multilayer substrate which used a conductive paste constituent of claim 1 and was calcinated. 



[Translation done.] 
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